


adequate tuning range and a UHF noise figure that assures picture quality in low-signal
situations. Now they are asked to also assure that it will work when connected to a cable
system. This does not require specifying an ultimate-quality system, but does require specifying
the minimum level of performance that assures reasonable performance in that environment,
which differs in some critical ways from over-air reception:!?

• Input signals can vary from 0 dBmV to about +20 dBmV.
• The level variation across the spectrum can be as high as 13 dB in a 550 MHz system

and even more in 750 or 1000 MHz systems.
• The spectrum includes adjacent channels whose levels can vary by up to 3 dB and whose

aural subcarriers can vary from 10 to 17 dB below associated visual carriers.
• The channel boundaries can follow one of three schemes (standard, IRC or HRC).
• The aural intercarrier frequency tolerance is ± 5 kHz.

In addition to the regulations now in effect protecting over-air reception quality and those
governing A-B switch isolation, the following minimum standards are suggested:

• Signal Loss in Cascaded Equipment.

For devices which, in one or more operating modes, pass a portion of the input signal
through to an output pori for connection to a second device, the signal loss shall not be
in excess of5 dB for any frequency between 54 MHz and the maximum tuningfrequency
of the device.

Cable operators are required to deliver a minimum level of 0 dBmV to the first piece of
consumer equipment. If that first piece of equipment is a VCR, it typically contains an
internal signal splitter with one leg feeding its internal tuner and the other feeding a
bypass switch to deliver signal to the TV when the unit is turned off. The tota1loss of
that configuration is important in assuring that the following television set can achieve
a reasonably noise-free picture. Allowing for the loss of the splitter and a reasonable
allowance for the switch, the total loss should be specified to be no greater than 5 dB.

17FCC Rules §76.605(a).
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• Shielding from DPU.

When the device is subject to an external field of 1 volt per meter at any frequency
between 54 and 1000 MHz, the level of the external signal appearing at the input to the
detector shall be at least 55 dB below the level ofa signal at the same frequency applied
to the input tenninal with a level of 0 dBmV.

As discussed above, in addition to potential interference to neighboring television
reception, DPU frequently affects the subscriber with the inadequately shielded television
set. Currently, a cable operator's only solution is to provide adequately shielded
converters whose output is on a locally unused television channel. This solves the
problem, but frustrates the subscriber and the intent of the Cable Act in assuring
consumer-friendly delivery mechanisms.

Clearly, as discussed above, the Commission needs to define a field strength below
which customers should have an expectation that a cable-ready device will not have
noticeable DPU interference. As discussed above, all major converter manufacturers
routinely build products that work in very high field environments without direct pickup
problems.

• A-B Switch DPU Isolation.

Antenna selector switches, when provided on devices, shall provide at least 80 dB of
isolation between the non-selected input and the common port for frequencies of54 and
800 MHz and 60 dB of isolation between 800 and 1000 MHz. For receivers whose
tuning range is less than 1000 MHz, the specification only applies up to the maximum
tuning range of the device.

Just as television set internal wmng can pick up unwanted interfering signals, so
inadequate isolation in input selector switches can lead to DPU problems. Given that
antenna input signals can easily exceed +25 dBmV and cable signals can be as low as
odBmV, a switch isolation of 80 dB is required to prevent serious interference in most
cases (55 dB desired/undesired signal ratio). The problem is especially critical in the
UHF broadcast band (which will become very heavily populated under the proposed
HDTV simulcasting proposals), because the channels are offset by 2 MHz from standard
and IRC channels and 2.75 MHz from HRC channels. To prevent a problem with UHF
DPU interference, the isolation between the non-selected switch port and the common
port (tuner) needs to remain at 80 dB through 800 MHz, or the maximum tuning range
of the receiver, whichever is less.
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• Image Rejection.

The response ofthe device to any signal differing infrequency from the selected channel
by twice the frequency of the first intennediate frequency (IF) amplifier shaU be at least
63 dB lower than its response to the selected channel, provided that the undesired signal
is below 1000 MHz in frequency.

Just as the use of a relatively low frequency LO leads to potential interference to neighboring
receivers, it also leads to potential problems of image response. Image response happens when
an incoming signal is higher than the LO by the amount of the IF. Tl9 0 0 11.9 373.4i86 657.874 0 Td
of



procedure needs to be specified to assure a "barely perceptible" level of
interference in that environment.

• Internal Distortion Products.

Discreet distorlion products generated within devices and measured at the input to
internal detectors shall be at least 55 dB below the level of the visual carrier when the
input to the device consists of a continuous spectrum of television signals corresponding
to any of the frequency plans specified in Electronics Industry Association specification
IS-6 and with visual carrier levels of +20 dBm V.

The emphasis in over-air reception is in dealing with low-signal situations. For
that reason, the FCC rules, in Part 15.117, specify a maximum UHF noise figure
of 14 dB. Most cable ready television sets utilize a single wide-range tuner to
cover all frequencies. Such a tuner, if it just met the UHF noise figure
requirements, would result in a video carrier-to-noise contribution of 45 dB, when
receiving a 0 dBmV signal from a cable system. This is only 2 dB lower than
the noise contribution allowed cable systems under the new Part 76 rules. If the
cable system also just met its noise specification, the viewer would observe a 40.9
dB C/N picture which is noticeably degraded, but perhaps represents a usable
minimal performance level.

Using the same logic, "cable-ready" receivers' distortion products should be limited to
55 dB (which is 2 dB better than allowed cable systems), when connected to a source
which generates a continuous spectrum of television signals over the tuning range of the
receiver at a level per carrier of +20 dBmV. The worst case resultant beat products of
47.9 dB (cable system and receiver combined) would define the minimum quality a
subscriber should expect. Given that typical cable converters are specified to deliver
distortion products lower than -58 to -61 dB, this performance level should not be
difficult to achieve. 19

None of the above specifications should be difficult to achieve. All are met by cable converters
of every major manufacturer. They are all characteristics which a potential customers has no
realistic way to judge in advance of purchase and for which the resultant problems only manifest
themselves when the equipment is connected to a cable system, even if that system is properly
designed and operated. Thus they are not subject to the ordinary competitive forces that take
place in an open marketplace.

19Typical converter specifications are for -56 to -60 dB beat products of various types (cross
modulation, composite second order and composite triple beat) when fed with a full spectrum
of CW carriers at levels corresponding to sync tip power of +15 dBmV. Correcting for the use
of modulated carriers and an increase from + 15 to +20 dBmV results in the values given.
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Characteristics Which Enable Consumer-Friendly Signal Delivery

All devices shall be equipped with an interface connector confonning with the
requirements ofAmerican National Standards Institute/Electronics Industry Association
(ANS//E/A) specification 563.

A major thrust of the Cable Act is the desired solution to the awkward interface that results
when a standard cable converter is connected to a household which may include a VCR and/or
a television set with advanced features such as remote control, picture-in-picture, etc. While the
section of available technologies above discusses many alternatives to solving this dilemma, it
is obvious that the most cost-effective solution is the use ofthe ANSI/EIA 563 Decoder Interface
Connector on reception equipment, combined with low-cost descramblers.

With this solution, not only are the immediate interface problems solved, but an smooth path to
HDTV and digitally compressed channels is created with will allow seamless upgrades to those
technologies without re-creating the converter problem.

Although the cost of the Connector is reasonable, there has been a reluctance on manufacturers'
parts to include the feature because, until there is a high probability of available decoders for
use with it, it cannot be promoted to potential purchasers and, therefore, there is no sales
advantage. From the cable operator's standpoint, although there are a few TV sets in
consumer's hands with the jack, there is no ready way to identify them. Finally, converter
manufacturers are reluctant to produce the low cost decoders for the very limited current market.

Under the auspices of the Cable Act, the Commission has the opportunity to effect the most cost
effective and consumer-friendly solution to the consumer interface requirements by simply
mandating inclusion of the jack on all cable-ready devices.20 In addition to TVs and VCRs, that
should include converters, since they are used to convert non-cable-ready TVs into cable ready
TVs. Without inclusion of the jack, the converter would become useless if the subscriber were
to desire a scrambled premium service.

S~ARY OF CONSUMER RECEIVER ISSUES

1. Device regulation should cover all devices (TVs, VCRs and converters) which have a
tuning range which includes channels used by cable systems which are not used for over
the-air broadcasting, regardless of the adjectives used to describe them. This approach
is consistent with the Commission's previous regulation of television receivers with
respect to UHF reception.

2'There is certainly precedent for mandated feature inclusion where it is determined that a
public goal is met, for instance the requirements on UHF tuners and closed captioning decoders.
In this case, a greater percentage of viewers will benefit for a lower per unit cost than was the
case with captioning decoders.
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2. All extended-range tuning devices should be required to meet the specifications discussed
herein as desirable for equipment which may be connected to a cable television system.

3. All consumer devices manufactured after the effective date of the new rules which do not
meet the extended-range tuning specifications should display the following notice on a
removable sticker affixed prominently to the screen (in the case of a TV) or to the front
panel (in the case of a VCR):

This sticker should be required to remain on the consumer equipment until it is removed by the
consumer-purchaser after the sale.

VIT. CONCLUSION

The FCC has an historic opportunity to resolve, in one rulemaking, most of the interface
problems between cable television systems and consumer television receiving equipment.
Reasonable cost performance and feature provisions on consumer equipment designed for
connection to cable systems will not only assure present compatibility, but an easy transition to
high definition television and digitally compressed television signals. As the Commission
analyzes the data provided in this first phase of the proceeding, it should remain mindful of the
need to attack the compatibility problem at the point of program use by regulating the way cable
services are delivered and the way consumer terminal equipment is designed.

Respectfully submitted,
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